Macrophage migration inhibitory factor MIF interferes with the Rb-E2F pathway.
Macrophage migration inhibitory factor (MIF) is implicated in the regulation of inflammation and cell growth. We previously showed that MIF is a potent modulator of p53- and E2F-dependent pathways that are activated in response to oncogenic signaling. Here, we characterize the functional link between MIF and E2F transcription factors. Our results demonstrate that MIF-deficient cells exhibit E2F-dependent growth alterations and reduced susceptibility to oncogenic transformation. The basis for this transformation resistance is a perturbed function of the C-terminal Rb binding region of E2F4. However, inactivation of Rb or substitution of the E2F4 C-terminal domain by the E2F1 C-terminal region rescues the transformation defect. Importantly, the involvement of E2F factors in DNA replication rather than in regulation of transcription determines their oncogenic properties in the context of MIF deficiency. A proinflammatory molecule interfering with tumor suppression and DNA replication provides a compelling molecular link for the association of chronic inflammation and tumorigenesis.